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FOREWORD 

This Indian Standard (First Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Pesticides Residue Analysis Sectional Committee had been approved by the Food and Agricultural Division 

Council. 

This standard was first published in 1986. 

Ethion {0,0',0',0' — tetra ethyl — S. S — methylene bis phosphorodithioate) is used in agriculture for the 
control of mites/insect pests. Assessment of pesticides residues in food commodities is therefore an important 
step in safeguarding human health. 

In the preparation of this standard, due consideration hac been given to the limits of ethion residues laid under 
the provisions of Prevention of Food Adulteration Rules, 1965 and the test methods are sensitive to the prescribed 
level of residues. 

This standard will enable the health authorities and others engaged in the field to follow uniform test procedure 
for the estimation of ethion residues in food commodities. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or 
calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 *Rules for rounding off numerical 

values {revised)'. 
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Indian Standard 

METHODS FOR DETERMINATION OF ETHION 

RESIDUES IN FOOD COMMODITIES 

( First Revision ) 

1 SCOPE 4.2 Reagents 

4.2.1 Hexane — redistilled. 

4.2.2 Sodium Sulphate — anhydrous. 

4.2.3 Florisil — neutral, 80-120 mesh. 



This standard prescribes gas chromatographic (GLC) 
methods for the determination of ethion and/or its 
oxygen analogues in food commodities with the limit 
of detection of 0.01 ppm. 



2 REFERENCES 

The following standards contain provisions which 
through reference in this text, constitute provision of 
the standards. At the time of publication, the editions 
rndicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated: 

IS No. -Title 

1070 : 1992 Reagent grade water (/A/r^revmon) 

11 380 (Part 1 ) : Methods of sampling for determina- 

1985 tion of pesticides residues: Part 1 

Agricultural and food commodities 

2 QUALITY OF REAGENTS 

Unless specified otherwise, pure chemicals and 
distilled water (see IS 1070) shall be employed in tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do not 
contain impurities which affect the results of analysis. 

3 SAMPLING 

The representative samples for the purpose of 
estimating ethion residues in foods shall be drawn in 
accordance with IS 1 1380 (Part 1). 

4 PREPARATION OF LABORATORY SAMPLE 

4.1 Apparatus 

4.1.1 Waring Blender or Equivalent 

4.1.2 Kuderna Danish Evaporator or a Suitable 
Vacuum Rotary Evaporator 

4.1.3 Chromatographic Column — 30 cm long, 

1.5 cm i.d. 

4.1.4 Laboratory Centrifuge 

4.1.5 Air Blower 

4.1.6 Rotary Vacuum Evaporator 



4.2.4 Ether-in-Hexant Solution — 10 percent (v/v). 

4.2.5 Acetonitrile AR Grade 

4.2.6 Acetone and Hexane Mixture (20 + 80) 

4.2.7 Acetone AR Grade 

4.3 Extraction 

4.3.1 Fruits, Oil Seeds, Meat and Vegetables 

Weigh 50 g of finely chopped samples into a blender. 
Add 150 ml of acetone + hexane solvent mixture. 
Blend at high speed for 3 min. Filter the solvent and 
repeat the extraction once again with 1 00 ml of solvent 
mixture. Filter the extract and dry over 10 g of 
anhydrous sodium sulphate 

4.3.2 Made Tea/Cured Tobacco/Grains 

Take 50 g of finely ground sample into a beaker. Add 
20 ml of water. Mix well and keep undisturbed for 
60 min. Extract the sample with acetone: hexane 
solvent mixture as described in 4.3.1. 

4.3.3 Concentrate the combined extract {see 4.3.1 
and 4.3.2) to less than 10 ml in a vacuum rotary 
evaporator. In case of the extracts of cotton seed and 
meat (see 4,3.1), transfer the concentrated extracts to 
a 250 ml separatory funnel, rinsing an additional 50 
ml of solvent for washing the vessel and transferring 
the residue quantitatively to the separatory funnel. Add 
about 100 ml of acetonitrile to the separatory funnel, 
shake for 1 min and allow the phases to separate. Drain 
the lower acetonitrile layer into a 500-ml round bottom 
evaporation flask and repeat the process with an 
additional 100 ml of acetonitrile draining the 
acetonitrile into the flask. Combined the acetonitrile 
extraction is evaporated to near dryness in a rotary 
vacuum evaporator. Redissolve the residue in 5 ml of 
hexane. 

4.4 Clean Up 

4,4.1 Prepare chromatographic column containing 
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about 10 g of florosil using hexane as the solvent. 
Prewash the column with 100 ml of hexane. 

4.4.2 Transfer the concentrated hexane extract 
obtained in 4.3.3 quantitatively on the column using 
5-10 ml of hexane. Elute the column with additional 
50 ml hexane discarding the hexane washings, 
followed 200 ml of 10 percent ether-in-hexane 
solution. Collect the eluate into beaker at the rate of 
3 ml/min. Evaporate to near dryness and take the 
residues in acetone for quantification by GC. 



Column oven temperature 
Injection port temperature 
Detector temperature 
Carrier gas flow rates 



Recorder chart speed 
Retention time 



240°C 

255°C 

Nitrogen 40 

Hydrogen 15-20 

Air 150 

1 cm/min 

2.5 min 
(approximately) 



5 GAS CHROMATOGRAPHIC METHOD (GLC) 5.3 Procedure 



5.1 Principle 

The ethion residue extracted from the sample is 
dissolved in acetone and estimated gas 
chromatographically in an instrument equipped with 
thermoionic or flame photometric detector. The content 
of ethion is determined by comparing the response with 
the response of a known of similar concentration. The 
residue level obtained when a 50 cm column is used, 
includes the sum of ethion and its two oxygen analogues 
as these are not separated. However, if it is desired then 
obtain the residue levels of the two metabolites 
separately, the length of the column should be 200 cm. 

5.2 Apparatus 

5.2.1 Gas Chromatograph 

Equipped with either a thermoionic flame photometric 
detector and operating under the following suggestion 
parameters. These parameters may be varied as per 
available facility provided standardization is done: 



Column 



Glass or column, 50 cm 
long 4 mm i.d. packed 
with 5 percent OV-101 
or DC-200 on 80-100 
meshW.H.P 



Carefully evaporate the extract obtained after cleaning 
{see 4.4.2) to dryness with a jet of air. Dissolve the 
residue in 5 ml acetone and inject 2 |il of this solution 
into gas chromatograph. Identify the peak for ethion 
by its retention time and measure the peak area. 



5.4 Calculation 

Ethion residue (M-g/g) 
where 



AxKxKxC ^ 
-J i i X / 

4xF,xM 



A^ = peak height/area of the sample; 
Kj = volume, in |il, of standard ethion injected; 
V^ = total volume, in ml, of the sample solu- 
tion; 
C = concentration, in |ig/g, of the standard 

solution; IPQ 

/ = recovery factor - p^^^^^^ ^^^^ ^^^^^^^ ' 

A^ = peak height/area of the standard; 

Kj = volume, in \x\, of the sample injected; and 

M = mass, in g, of the sample taken for analysis. 

NOTE — Percent mean recovery is determined by taking untreated 
control sample to which a known amount of ethion is added and 
analyzed as described above. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users oflndian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Catalogue' and 'Standards: Monthly Additions', 

This Indian Standard has been developed from Doc : No. FAD 34(1114). 



Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF INDIAN STANDARDS 



Headquarters : 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1 10 002 

Telephones : 2323 0131, 2323 33 75, 2323 9402 

Regional Offices : 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110 002 

Eastern : 1/14 C.I.T. Scheme VII M, V. I. P. Road, Kankurgachi 
KOLKATA 700 054 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160 022 
Southern : C.I.T. Campus, IV Cross Road, CHENNAI 600 1 13 



Western 



Branches 



Manakalaya, E9 MIDC, Marol, Andheri (East) 
MUMBAI 400 093 



Telegrams : Manaksanstha 
(Common to all offices) 

Telephone 

/ 2323 7617 
L 2323 3841 

r2337 8499, 2337 8561 
1.2337 8626,2337 9120 



{ 



60 3843 
60 9285 



r2254 1216,2254 1442 
^2254 2519,2254 2315 

("2832 9295, 2832 7858 
\2832 7891,^2832 7892 



AHMED ABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. FARIDABAD. 
GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. LUCKNOW. NAGPUR. 
NALAGARH. PATNA. PUNE. RAJKOT, THIRUVANANTHAPURAM. VISAKHAPATNAM. 



Printed at Prabhat Offset Press, New Delhi-2 



